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(57) ABSTRACT

A thermally conductive body includes an insulating sheet, a
first graphite sheet provided on a first surface of the insu-
lating sheet, and a second graphite sheet provided on a
second surface that is a reverse side of the first surface of the
insulating sheet. Compressibility of the insulating sheet is
lower than compressibility of the first graphite sheet and
compressibility of the second graphite sheet.
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1
THERMALLY CONDUCTIVE BODY AND
ELECTRONIC DEVICE USING SAME

RELATED APPLICATIONS

This application is the U.S. National Phase under 35
U.S.C. §371 of International Application No. PCT/JP2013/
001552, filed on Mar. 11, 2013, which in turn claims the
benefit of Japanese Application No. 2012-061459, tiled on
Mar. 19, 2012, the disclosures of which Applications are
incorporated by reference herein.

TECHNICAL FIELD

The present invention relates to a thermally conductive
body used in various electronic devices, and an electronic
device using the same.

BACKGROUND ART

Recently, with increase in functions, processing perfor-
mance, and the like, of electronic devices, an amount of heat
generated from electronic components such as a semicon-
ductor element has been increased. In order to improve an
operation property, reliability, and the like, of electronic
components, a method of transferring heat by sandwiching
a thermally conductive body between an electronic compo-
nent as a heat generating body and a heat sink (a heat-
dissipating plate) is used. FIG. 4 is a sectional view of a
conventional thermally conductive body. Thermally conduc-
tive body 10 is formed by covering both sides of graphite
sheet 1 having excellent thermal conductivity with insulat-
ing sheet 2. Insulating sheet 2 is used to keep an insulating
property between a heat generating body (not shown) and a
heat sink (not shown).

Note here that prior art literatures on the invention in
accordance with the present application include, for
example, Patent Literature 1.

CITATION LIST
Patent Literature

PTL 1: Japanese Patent Application Unexamined Publi-
cation No. 2011-105531

SUMMARY OF THE INVENTION

A thermally conductive body of the present invention
includes an insulating sheet, a first graphite sheet provided
on a first surface of the insulating sheet, and a second
graphite sheet provided on a second surface that is a reverse
side of the first surface of the insulating sheet. Compress-
ibility of the insulating sheet is lower than compressibility of
the first graphite sheet and compressibility of the second
graphite sheet.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a sectional view of a thermally conductive
body in accordance with an exemplary embodiment of the
present invention.

FIG. 1B is a top view of the thermally conductive body in
accordance with the exemplary embodiment of the present
invention.

15

20

25

30

40

45

50

2

FIG. 2 is a sectional view of an electronic device using the
thermally conductive body in accordance with the exem-
plary embodiment of the present invention.

FIG. 3 is a sectional view of another electronic device
using the thermally conductive body in accordance with the
exemplary embodiment of the present invention.

FIG. 4 is a sectional view of a conventional thermally
conductive body.

DESCRIPTION OF EMBODIMENTS

Hereinafter, a thermally conductive body in accordance
with an exemplary embodiment of the present invention is
described with reference to drawings.

FIG. 1A is a sectional view of thermally conductive body
100 in accordance with this exemplary embodiment. FIG.
1B is a top view of thermally conductive body 100 in
accordance with this exemplary embodiment. Thermally
conductive body 100 includes insulating sheet 13, first
graphite sheet 11 provided on a first surface of insulating
sheet 13, and second graphite sheet 12 provided on a second
surface that is a reverse side of the first surface of insulating
sheet 13. Insulating sheet 13 is formed by coating an
adhesive agent including acrylic resin on both surfaces of a
polyethylene terephthalate sheet. A thickness of first graph-
ite sheet 11 is about 70 um, a thickness of second graphite
sheet 12 is about 70 pum, a thickness of polyethylene
terephthalate is about 2 pm, and a thickness of the adhesive
agent is about 4 pum.

A pyrolytic graphite sheet, which is graphitized by ther-
mally decomposing and carbonizing a resin film of, for
example, polyimide, followed by heat treatment at a high
temperature, is used as first and second graphite sheets 11
and 12.

First and second graphite sheets 11 and 12 have an air
space inside thereof and have compressibility of about 15%.
Herein, the compressibility is defined as (t0-t1)/t0 in which
tl is a thickness when a pressure of 2 kg-wt/cm? is applied
to a sheet having thickness t0. On the other hand, since
polyethylene terephthalate is used for insulating sheet 13,
the compressibility of insulating sheet 13 is less than 1%.
That is to say, the compressibility of insulating sheet 13 is
much lower than that of first and second graphite sheets 11
and 12.

Next, a use state of the thermally conductive body is
described. FIG. 2 is a sectional view of an electronic device
using thermally conductive body 100 in accordance with this
exemplary embodiment. Thermally conductive body 100 is
sandwiched between heat generating body 14 such as a
semiconductor element and heat sink 15 made of aluminum.
Heat generating body 14 is brought into direct contact with
second graphite sheet 12, and heat sink 15 is brought into
direct contact with first graphite sheet 11.

Although heat generating body 14 is locally heated to
high temperatures, since heat generating body 14 is brought
into direct contact with second graphite sheet 12, heat
spreads throughout second graphite sheet 12 rapidly. The
heat is transferred to first graphite sheet 11 via insulating
sheet 13, and dissipated from heat sink 15.

In a conventional thermally conductive body 10 shown in
FIG. 4, insulating sheet 2 is attached to the both surfaces of
graphite sheet 1. That is to say, insulating sheet 2 is brought
into contact with a heat generating body and a heat sink.
Therefore, thermal resistance (contact thermal resistance) is
increased in a portion in which insulating sheet 2 is brought
into contact with the heat generating body or the heat sink,
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thus making it difficult to transfer heat as a whole (deterio-
rating a heat transferring efficiency).

However, in thermally conductive body 100, insulating
sheet 13 is sandwiched between first graphite sheet 11 and
second graphite sheet 12. First graphite sheet 11 is brought
into contact with heat sink 15, and second graphite sheet 12
is brought into contact with heat generating body 14.

First graphite sheet 11 is easily deformed due to its high
compressibility and adheres to heat sink 15. Therefore, the
contact thermal resistance between first graphite sheet 11
and heat sink 15 can be reduced. Furthermore, second
graphite sheet 12 is also easily deformed due to its high
compressibility and adheres to heat generating body 14.
Therefore, the contact thermal resistance between second
graphite sheet 12 and heat generating body 14 can be
reduced.

Furthermore, insulating sheet 13 having low compress-
ibility and being hard is sandwiched between first graphite
sheet 11 and second graphite sheet 12 having high com-
pressibility. Therefore, even when a pressure is applied, the
shape of the whole of thermally conductive body 100 is
maintained and the insulation property in a thickness direc-
tion can be secured.

That is to say, one surface of the graphite sheet (first
graphite sheet 11 or second graphite sheet 12) is brought into
contact with heat generating body 14 or heat sink 15, and the
other surface is supported by insulating sheet 13 having
lower compressibility than that of the graphite sheet. With
this configuration, since the graphite sheet and heat gener-
ating body 14 or heat sink 15 adhere to each other when a
pressure is applied, the contact thermal resistance can be
reduced.

In order to allow first graphite sheet 11 to adhere to heat
sink 15 and allow second graphite sheet 12 to adhere to heat
generating body 14, respectively, the compressibility of first
graphite sheet 11 and the compressibility of second graphite
sheet 12 are desirably not less than 10%. Furthermore, from
the viewpoint of handling of thermally conductive body 100,
the compressibility of first graphite sheet 11 and the com-
pressibility of second graphite sheet 12 are desirably not
more than 50%. In addition, it is desirable that the com-
pressibility of insulating sheet 13 is not more than one-tenth
of the compressibility of first graphite sheet 11 and the
compressibility of second graphite sheet 12. Furthermore,
when first graphite sheet 11 and second graphite sheet 12 are
made to be thicker than insulating sheet 13, adhesion is
further improved.

Herein, it is desirable that an area in a top view of
insulating sheet 13 is larger than that of first graphite sheet
11 and second graphite sheet 12. That is to say, as shown in
FIG. 1B, it is desirable that in a cross section in a direction
in which first graphite sheet 11, insulating sheet 13 and
second graphite sheet 12 are laminated, insulating sheet 13
extends off at the whole periphery.

Thus, the insulation property (that is to say, the insulation
property in the thickness direction) of heat generating body
14 and heat sink 15 can be secured.

In addition, it is desirable that the peripheral part of
insulating sheet 13 is attached to heat sink 15. Thus, the
contact thermal resistance between first graphite sheet 11
and heat sink 15 can be further reduced.

FIG. 3 is a sectional view of another electronic device
using thermally conductive body 100 in accordance with this
exemplary embodiment. In this configuration, protective
film 16 is provided on a surface, in which second graphite
sheet 12 is brought into contact with heat generating body
14, in a region with which second graphite sheet 12 is not
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brought into contact. That is to say, the protective film is
formed on a part of the second graphite sheet. When a part
of second graphite sheet 12 is covered with protective film
16, a region in which second graphite sheet 12 is exposed
can be reduced, thus improving the reliability.

Furthermore, since protective film 16 is not provided in a
region in which second graphite sheet 12 is brought into
contact with heat generating body 14, heat generating body
14 is brought into direct contact with second graphite sheet
12, and thus the contact thermal resistance therebetween can
be reduced.

Note here that this exemplary embodiment describes a
case in which a single layer of an insulating sheet is
provided. However, a plurality of graphite sheets and insu-
lating sheets may be laminated alternately. In this case, a
configuration may be employed, in which a part that is
brought into contact with a heat generating body or a heat
sink is a graphite sheet, and a part opposite to the contact
graphite sheet is made of an insulating sheet having lower
compressibility than that of the graphite sheet.

As mentioned above, when thermally conductive body
100 in accordance with this exemplary embodiment is used,
the contact thermal resistance can be reduced while the
insulation property between heat generating body 14 and
heat sink 15 can be secured.

INDUSTRIAL APPLICABILITY

A thermally conductive body of the present exemplary
embodiment is excellent in the thermal conductivity and
insulation property in a thickness direction, and is industri-
ally applicable.

REFERENCE MARKS IN THE DRAWINGS

11 first graphite sheet

12 second graphite sheet

13 insulating sheet

14 heat generating body

15 heat sink

16 protective film

100 thermally conductive body

The invention claimed is:

1. A thermally conductive body comprising:

an insulating sheet;

a first graphite sheet provided on a first surface of the

insulating sheet; and

a second graphite sheet provided on a second surface that

is a reverse side of the first surface of the insulating
sheet,

wherein compressibility of the insulating sheet is lower

than compressibility of the first graphite sheet and
compressibility of the second graphite sheet,

an area in a top view of the insulating sheet is larger than

an area of the first graphite sheet and an area of the
second graphite sheet, and

the first graphite sheet and the second graphite sheet are

electrically insulated from each other by the insulating
sheet.

2. The thermally conductive body of claim 1, wherein the
compressibility of the first graphite sheet and the compress-
ibility of the second graphite sheet are not less than 10% and
not more than 50%.

3. The thermally conductive body of claim 1, wherein the
compressibility of the insulating sheet is not more than
one-tenth of the compressibility of the first graphite sheet
and the compressibility of the second graphite sheet.
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4. The thermally conductive body of claim 1, wherein the
first graphite sheet and the second graphite sheet are thicker
than the insulating sheet.

5. The thermally conductive body of claim 1, further
comprising a protective film in a part of the second graphite
sheet.

6. An electronic device comprising:

a thermally conductive body of claim 1;

a heat sink brought into direct contact with the first

graphite sheet of the thermally conductive body; and

a heat generating body brought into direct contact with the

second graphite sheet of the thermally conductive body.

7. The electronic device of claim 6, wherein a protective
film is formed on the second graphite sheet in a region with
which the heat generating body is not brought into contact.
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